of proliferating and spreading in the skin as differentiated pigmented cells, whereas pigmented melanophores hardly ever divide or migrate. Collective migration and homotypic competition lead to an even spacing of pigment cells in the skin. This mode of colouring the skin is probably common to fish, whereas different patterns emerge by species specific cell interactions among the different pigment cell types. These interactions are mediated by channels involved in direct cell contact between the pigment cells, as well as unknown cues provided by the tissue environment. Colour patterns provide a novel paradigm for pattern formation by contact-dependent cell-cell interactions. It is a nascent field holding great promise for evolutionary developmental biology. Effective functioning of the body's tissues and organs depends upon the maintenance of proper cell numbers (homeostasis) and replacement of damaged cells after injury (repair), processes that require proper functioning of tissue stem cells. My laboratory focuses on defining how age-related changes in stem cells impact the maintenance and regeneration of skeletal muscle in older animals. Our recent data using transgenic, parabiosis and transplantation models suggests that both local and systemic cues are critical for muscle stem cell function and that modification of metabolic, inflammatory and hormonal mediators can reverse many indicators of age-related pathology and restore robust muscle recovery after injury in aged animals. Together, these studies highlight novel mechanisms by which stem cell activity may be coordinated with the physiological demands of the tissues these cells support, and suggest new strategies for therapeutic intervention to enhance endogenous repair activity or improve the efficacy of transplantation-based cell replacement. doi:10.1016/j.mod.2017.04.520
Institute of Medical Biology, Immunos, Singapore
The study of premature ageing diseases are of significant interest in the hope that they may provide insight into "natural" ageing. One of the most intensely studied diseases is Hutchinson-Gilford progeria (HGPS). The most common form of this disease is caused by the G608G splicing mutation in the LMNA gene resulting in the production of a farnesylated, truncated form of LaminA protein called progerin. However progeroid conditions have been linked to other LMNA mutations such as E145K and the small DNA binding protein BAF which is associated with the LEM domain proteins at the nuclear periphery. It is still unclear as to how these different mutations lead to premature death, specifically cardiovascular disease in HGPS. However the deleterious effects of progerin are associated with increased oxidative stress, nuclear morphology defects, loss of heterochromatin, persistent DNA damage foci, accelerated telomere shortening, altered levels of the SUN1 and Lap2α proteins and early entry into senescence. In an attempt to address these issues we have studied the consequences of expressing progerin in primary human fibroblasts and different lineages derived from HGPS patient iPS cells. The induction of progerin in fibroblasts triggers premature senescence, chromatin alterations and a reduction in Lap2α association with telomeres, which are ameliorated by exogenous expression of either telomerase or increased Lap2α levels. These findings begin to uncover the molecular basis as to how progerin may induce segmental ageing effects in specific tissues. However it is important to note that there are additional progeric mutations in the LMNA gene, such as E145K, as well as the accumulation of pre-LaminA, induce similar pathologies that still result in premature death, suggesting that multiple pathways may converge on an as yet undefined common mechanism that leads to accelerated ageing. Variations in cerebral cortex size and complexity are thought to contribute to differences in cognitive ability between humans and other animals. We have used primate stem cell systems to understand the cellular and molecular mechanisms underlying species differences in cortical neurogenesis. Directed differentiation to cerebral cortex of human and non-human primates pluripotent stem cells (PSCs) in adherent two-dimensional (2D) and organoid three-dimensional (3D) culture systems enables comparative studies of neurogenesis in each species. Clonal cell lineage analysis showed that primate cortical progenitors proliferate for a protracted period of time during which they generate early-born neurons, in contrast to rodents where this expansion phase largely ceases before neurogenesis begins. The extent of this additional cortical progenitor expansion differs among primates, leading to differences in the number of neurons generated by a progenitor cell in each species, and thus total neuronal number. We found that this mechanism for controlling cortical size is regulated cell-autonomously in culture, suggesting that primate cerebral cortex size is regulated at least in part at the level of individual cortical progenitor cell clonal output. To gain insight into the molecular mechanisms regulating progenitor cell output, we are identifying candidate genes and pathways from single cell RNA sequencing in each species, as well as available comparative genomics data. Functional studies of genes displaying differential expression among primate cortical progenitor cells will be described, including identification of a gene whose level of expression regulates progenitor cell proliferation and neurogenesis and thus human brain size. doi:10.1016/j.mod.2017.04.522
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Fat, Fertility and Aging Worms Arjumand Ghazi
University of Pittsburgh School of Medicine, United States
The coordination of lipid production and degradation is essential for animals' health -lipid imbalances are characteristic of obesity and a feature of many reproductive pathologies and age-related diseases. But how these processes are balanced in multicellular organisms is poorly understood. In C. elegans, removing the germline, using mutations in genes such as glp-1, extends lifespan. Germline loss is a major metabolic challenge that compels the animal to stop fat deposition into eggs and remodel its lipid reserves. This phenomenon provides a unique platform to understand how complex metazoans retain metabolic homeostasis when challenged with alterations in fertility and age. Recent studies, including ours, have shown that germline loss activates conserved transcription factors such as DAF-16/FOXO, TCER-1/TCERG1 and NHR-49/PPAR〈, in the intestine, the worms' main fat depot. In this presentation, I will discuss some of our recent data that indicate that these transcription regulators enhance both lipid synthesis and degradation widely and concurrently in response to germline loss, and the coordination of lipogenic and lipolytic pathways facilitates the adaptation to germline loss by ensuring lipid homeostasis. 
Duke-NUS Medical School, Singapore
Brain gene regulatory networks may be considered intermediate phenotypes that are situated between the domains of genetics and the manifestation of complex collective behaviors including disease. These networks can mediate the causal effect of specific genes on behavior and vice versa. For example, genetic mutations may alter network topology, which in turn drive changes in behavior and trigger disease processes in the brain. Several individual genes and mutations for neurodevelopmental disorders have been identified, predominantly by whole-exome sequencing of the genome of individuals with severe neurodevelopmental phenotypes. Conversely, genetic determinants of cognition are less understood, and their relationship to genes that confer risk for neurodevelopmental disease remains unclear. Since impairment of cognitive function is a core clinical feature of many neurodevelopmental diseases including schizophrenia, autism, epilepsy and intellectual disability, we sought to investigate gene-regulatory networks for human cognition and determine their relationship to neurodevelopmental disease. We performed a systems-level analysis of genome-wide gene expression data to infer gene-regulatory networks conserved across species and brain regions, without using prior information of neurobiological pathways. Two networks, M1 and M3, showed replicable enrichment for common genetic variants underlying healthy human cognitive abilities, including memory. Using exome sequence data from 6,871 trios, we found that genes in the M3 network were also enriched for mutations ascertained from patients with neurodevelopmental disease generally, and intellectual disability and epileptic encephalopathy in particular. This finding is consistent with the hypothesis that genetic variants regulating cognitive abilities overlap with variants underlying related monogenic phenotypes. This is recapitulated by the M3 network, consisting of 150 genes whose expression is tightly developmentally regulated, but which are collectively poorly annotated for known functional pathways. Our systems-genetics analyses revealed previously unappreciated relationships between neurodevelopmental disease genes in the developed human brain, highlighting a novel convergent gene-regulatory network influencing cognition and neurodevelopmental disease. Adult mammals show limited muscle regeneration after cardiac injury. By contrast, adult zebrafish have a high natural capacity for heart regeneration. This regeneration occurs through activating proliferation of pre-existing cardiomyocytes at sites of injury, rather than de novo creation of new cardiomyocytes from stem cells. Non-muscle epicardial and endocardial cells help stimulate regeneration by these cardiomyocytes, by aiding neovascularization and/or releasing mitogens. Here, we have used new technologies to examine the cellular and molecular mechanisms by which the epicardium responds to injury and influences heart regeneration in zebrafish. doi:10.1016/j.mod.2017.04.526
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A novel membrane invagination controls oriented cell division in ascidian embryo Naoto Ueno, Takefumi Negishi National Institute for Basic Biology, Okazaki, Japan
The plane of cell division is critical to form organs and body as it influences the final tissue architecture. In the last (11th) mitotic division of the epidermal lineage in the ascidian embryo, the cells divide stereotypically along the anterior-posterior axis irrespective of their long axes. During interphase, we found that a unique membrane
